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Almost from birth, the procession to learning language begins from responding to 
noises in the environment to learning new information throughout the lifespan. Yet, not 
every child learns how to speak properly. These children can benefit from tutoring.   
Whether discussing concepts with the teacher or studying with a classmate, tutoring has 
taken many forms and has proven to be successful with many populations of students. 
Some areas where tutoring has been effective include teaching social skills and giving 
academic help in subjects like mathematics and reading. Tutoring has been conducted 
with many populations of students, including those with developmental disabilities, 
learning disabilities, low ability, and those who are disinterested. Likewise, students in a 
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variety of settings such as the inner-city schools or colleges have benefited from tutoring. 
This study looks the construct, statistical conclusion, internal, and external validity of 
research conducted on teaching grammar to children using computers or humans.  
With these advantages to using computers and the increased use of technology in 
tutoring, more analysis of studies using computers needs to be performed. Specifically, 
few analyses have evaluated using computers to teach language, especially grammar. 
Therefore, a meta-analysis looking at the effectiveness of computer-assisted and human 
tutoring on teaching language needs to be done. One of the first steps for this to occur is 
to look at the quality of studies that focus on humans versus machines teaching language. 
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Chapter I 
Introduction 
Every year newborns across the globe begin their journey to communicate.  
Already in the first months of their lives, a startle response can be observed (Santrock, 
1999).  Infants in the first weeks of their lives can increase or decrease their movements 
in following a sound and briefly close their eyes (Leitch, 1977).  Not only are infants 
perceiving danger in their environment, they are also perceiving and differentiating 
human speech.  Research by Patricia Kuhl (1993) found that from birth to four months 
babies could distinguish every sound that makes up human speech.   
At about three to four months, babies begin to babble or play with sounds and 
sequences of sounds, beginning with cooing and soon stringing sounds together (Leitch, 
1977).  At about six months, they start to specialize in understanding their own native 
language (Santrock, 1999).  By eight to nine months, Grunwald, Goldberg, Berstein, and 
Hollister (1993) noted that infants’ comprehension is clearly noticeable to those in the 
infants’ environment.  This comprehension intensifies rapidly in the second year of life, 
with twelve words understood by the first birthday to three hundred and more understood 
by the second birthday (Santrock, 1999).   
 Babies next begin to comprehend instructions at nine to twelve months (Santrock, 
1999).  At about ten to fifteen months, infants speak their first words, such as “Mama” or 
“bye” (Santrock, 1999).  Two-word sentences are the next language progression, 
occurring at eighteen to twenty-four months (Santrock, 1999).  These sentences are 
complemented by the infants’ use of gesture, tone, and context; for example, an infant 
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may cry out and point “No Bye-Bye” after her mother leaves (Santrock, 1999).  After 
speaking two-word sentences, children soon start speaking three-, four-, and five-word 
sentences (Santrock, 1999).  In sum, infants speak words and develop an elementary 
vocabulary in their first year of life and continuing in their second year (Bloom, 1998).  
At the end of the second year, toddlers start incorporating words into sentences, a process 
that gradually becomes more complex and continues into their school years (Bloom, 
1998).   
 As children speak in more complex sentences, they show an understanding of 
morphology rules.  They use plurals, pronouns, prepositions, and possessives more and 
more appropriately, and they learn endings for verbs and the verb constructions for 
irregular verbs.  Berko (1958) found evidence for this process in her study of preschool 
and first-grade children who were shown a fictional yellow animal called a “wug.” Next, 
the children were asked to supply the correct form of plural and possessive form of 
“wug” or provide the appropriate past-tense or third-person singular verb form.   
 Children learn language innately and socially.  Huttenlocher (1995; cited in 
Santrock, 1999) believed that society provides the environment for children to learn the 
language skills for which infants are instinctively prepared.  "Motherese" is an example 
of how adults teach language to infants.  Mothers and others use simple words and 
sentences and a higher pitch to talk with infants.  This speech seizes the infants’ attention 
and helps others communicate with the infants (Santrock, 1999).    
 Adults also use other techniques to communicate with infants.  One method is 
recasting or making their sentences into questions; in this matter, children can learn how 
to have conservations about their interests or activities.  Echoing also helps children learn 
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to extend their language skills; it involves repeating what children say, particularly if they 
speak in incomplete phases or clauses.  Finally, expanding restates in proper grammatical 
form what children say (Santrock, 1999).  
Unfortunately, not every child learns how to speak properly, but children can get 
help by being tutored. From the beginnings of the American school system, extra help or 
tutoring in subjects, such as mathematics or writing has been present. Whether discussing 
concepts with the teacher or studying with a classmate, tutoring has taken many forms 
and has proven to be successful with many populations of students. Some areas where 
tutoring has been effective include teaching social skills and giving academic help in 
subjects like mathematics and reading. Tutoring has been conducted with many 
populations of students, including those with developmental disabilities, learning 
disabilities, low ability, and disinterest. Likewise, students in a variety of settings such as 
the inner-city schools or colleges have benefited from tutoring.   
Tutoring has been found to be effective in colleges, high schools, and elementary 
schools in helping students learn material. In one study, inner-city elementary school 
children made significant gains in reading skills after tutoring (Jason, Danner, Weine, 
Kurasaki, Johnson, Warren-Sohlberg, & Reyes, 1995). In other methods of measuring 
achievement, both undergraduates and seventh graders asked more questions in tutoring 
sessions than in classroom settings, and their quality of questions was positively linked to 
academic achievement (Graesser & Person, 1994). Even transferring into new schools 
does not seem impede the gains made after tutoring (Jason, et al., 1995). 
Some studies incorporate tutoring academically with learning life skills. These 
studies have used a variety of methods, like Judo, to help students learn to focus while 
 3 
                           
giving them help in subjects. Results from studies like these indicate that these 
unorthodox methods do work, sometimes helping students gain significantly both 
academically and socially (Fleisher, et al., 1995). More interesting, though, is that these 
methods work with students from low-income families and with low-achievers. Whether 
the intervention time was for a couple of months or two years, studies incorporating life 
skills and tutoring have had significant gains in personality and achievement for students 
(Fleisher, et al., 1995; Tucker, et al., 1995).  
Studies using students with learning disabilities as a sample have also had success 
with tutoring. Some researchers like Ross, Smith, Casey, and Slavin (1995) have 
demonstrated that individualized tutoring is helpful for students, especially those with 
learning disabilities. Having students teach each other has also been shown to be effective 
in a study of students with mild disabilities (Harper, et al., 1995). Individualized tutoring 
was also shown to be valuable for young children. Preschool children with learning 
disabilities achieved and responded more after tutoring (Tabacek, McLaughlin, & 
Howard, 1994). 
Strayhorn, Strain, and Walker (1993) stressed that academic achievement is very 
important for students and link it to possibly being a factor in child psychotic disorders 
and antisocial behavior; they assert that tutoring can help these children become more 
"psychologically healthy" adults. Roeser, van der Wolf, and Strobel (2001) established a 
link between social-emotional and school functioning of both Dutch and American teens. 
Roeser, et al. (2001) postulated that this maybe caused by the social systems and 
addresses, e.g., country and sex; affecting the self-system, (e.g., mental health and 
academic motivation;) behavioral investment, (e.g., cognitive engagement and classroom 
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behavior;) and consequently the possible outcomes, (e.g., academic achievement for 
students). 
As America has increasingly become a technology-driven society, computers 
have been used to help students learn. One reason for the use of computers in tutoring is 
that students seem to enjoy using the machines. In a study of college students using 
Intelligent Collaborative Learning System (ICLS) and the Group Leader component solve 
algorithmic problems; results indicated that students liked using the computer, found the 
programs helpful, and wanted to use the computer in other coursework (McManus & 
Aiken, 1995).  
Another way computers are useful is their ability to help those with reading 
disabilities. Torgesen and Barker (1995) believed that computer- assisted instruction is 
effective with children with learning disabilities, as computers can help students 
recognize syllables words, and comprehension. Lundberg (1995) agrees that phonological 
skills are essential for reading success; she believes that computers that "talk" or give 
encouragement and responses through speech are best for those with reading disabilities. 
Poplin (1995) also asserted that computers may help students become better writers as 
well as readers. Therefore, with the increased use of technology in tutoring and few 
analyses analyzing literature in this area, a meta-analysis looking at the effectiveness of 
computer-assisted or human tutoring on teaching language needs to be done. One of the 
first steps for this to occur is to look at the quality of studies that focus on humans versus 
machines teaching language. 
Low-quality studies that focus on education have an adverse impact on society, 
limiting funding and resources for public schools. One of the most important problems in 
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research, but least ta1ked about, is researcher bias. Researchers have attacked public 
schools in their studies, whose conclusions have been expounded by politicians, mass 
media, special-interest groups, and many more people. An example of this disgust for 
public education's usefulness is Inequality, whose conclusions lead some to argue that 
public education is not effective with students especially those who are disadvantaged. 
Authors of these books who blame the education system use complex, statistical methods 
to analyze their results, but they do not, as John Dewey wrote in The Sources of a Science 
of Education, base their studies on "powerful qualitative ideas" with "generalized 
significance" (Tanner, 1998, p. 345). 
Unfortunately, people do not always look critically at studies, and they support 
sides of an issue with incorrect data. False research can create standards for education 
that do not reflect ability levels for students and can be used to show that educational 
methods do not work. In some cases, low-quality research can limit funding for 
populations or for techniques that may actually be helping or could help students (Tanner, 
1998). 
Good research, instead, looks for patterns of behavior that work in related studies. 
Good scientists need to study their topics' histories and develop research hypotheses that 
are consistent with these findings to stay away from political or cultural fads of thinking. 
High-quality studies are clear and as simple as possible, make their biases known, respect 
their target populations' worth as individuals, and honor democratic social goals. Thus, 
good research needs to have no serious flaws in methodology and have practical 
significance for many educational settings (Tanner, 1998). 
 6 
                           
Statement of the Problem 
 The purpose of this study was to assess the levels of statistical conclusion validity, 
internal validity, construct validity, and external validity in studies focusing on human 
instruction and the effectiveness of computer-assisted tutoring on teaching grammar. 
Research Questions 
1. What is the quality of studies comparing human and computer tutoring on learning 
language in terms of statistical conclusion validity?    
Statistical conclusion validity was measured by performing statistical power 
analyses using Cohen's power tables from the number of participants found in each study, 
with 80 % power being acceptable and as measuring reliability using standardized tests or 
reporting reliability coefficients for new measures. Each study was analyzed to find out if 
power analyses or reliability were reported 
 2. What is the quality of studies comparing human and computer tutoring on learning 
language in terms of internal validity?  
To determine an answer to this question, internal validity was measured by the 
sampling procedure used with random assignment being the preferred method followed 
by random assignment of groups to conditions to studies that used volunteers or just 
samples of people. In addition, how alike with the control group was in comparison to 
experimental groups, making sure that the groups do not differ on sample size, age, 
ethnicity, proportion of males to females, intelligence, socioeconomic status, settings, and 
administers of tutoring was looked at in this study.  
3. What is the quality of studies comparing human and computer tutoring on learning 
language in terms of construct validity?  
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Construct validity was measured by the type of research design employed.  Each 
type was reported in this study.   
4. What is the quality of studies comparing human and computer tutoring on learning 
language in terms of external validity?  
External validity was measured by whether the age, sex, ethnicity, type of setting, 
and method used were reported. The validity and scientific methodology were analyzed 
and reported in this study.  
Definition of Terms 
Grammar is the innate system of speaking a language that native speakers use (Neulieb, 
 1977; cited in Hartwell, 1985).  
Peer tutoring refers to two people who are approximately the same age working with 
each other learning about an academic subject outside of normal classroom time.  
Tutoring occurs when one person provides individualized instruction outside of the 
classroom to a student on academic subjects, such as mathematics.  
Statistical power is the probability that a study will produce a statistically significant 
result if the research hypothesis is true (Shaughnessy & Zechmeister, 1997). Statistical 
power is often measured using Cohen's power tables (Janda, 1998).  
Reliability refers to the consistency of a measure (Shaughnessy & Zechmeister, 1997). It 
is often measured in reliability coefficients, which tell the extent to which variance in 
scores may be the result of true variance (Janda, 1998).  
Validity is the "truthfulness" of a measure, or whether or not a test or study actually 
measures what it claims to measure (Shaughnessy & Zechmeister, 1997). Validity is 
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assessed differently depending on the type of measure and the uses of the measure 
(Janda, 1998).  
Internal validity occurs when a study does not have confounding variables 
(Shaughnessy & Zechmeister, 1997).  
Construct validity refers to whether the measure is capable of measuring a hypothetical 
construct that is related to observable behavior (Janda, 1998). It is measured by 
examining a test or procedure's correlations with other more established measures (Janda, 
1998).  
External validity refers to the extent that results of a sample in a study may be 
generalized to other settings and populations (Shaughnessy & Zechmeister, 1997). 
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Chapter II 
Literature Review 
This chapter will discuss grammar's connection to fostering writing skills and the 
reasons behind why some instructors stress the importance of learning grammar. The 
methods of a good grammar tutor are also discussed in this chapter. As this is the 
technology age, computer-based tutoring for grammar is also explored as is the 
components and methods of computer-assisted instruction. Finally, the effectiveness of 
computer-based tutoring is examined. 
Grammar’s Connection to Writing 
The issue of teaching grammar is a controversial one even inside the research 
community (Hartwell, 1987). Many have defended the importance of teaching grammar 
to help foster good writing skills (Basset, 1980; Evans, 1981; Greenbaum, 1982; 
Smelstor, 1978; Tibbets, 1982; cited in Hartwell, 1987). Yet, others have asserted that 
learning grammar has little or no effect on being able to write well (Daniels, 1983; Elgin, 
1980; Rose, 1983; Shook, 1983; cited in Hartwell, 1987). One reason for this 
disagreement is that researchers have not been able to agree on a definition of "grammar" 
(Kolln, 1977; cited in Hartwell, 1987). Neulieb argues that grammar should be thought of 
as the language that native speakers use; others disagree and apply a more structured idea 
of grammar as applying labels and producing correct forms to memorize (Hartwell, 
1987). Another reason is researcher bias; the perspective of the author of whether or not 
learning grammar is essential for learning good writing skills often shadows research 
results. For example, Neulieb (1977; cited in Hartwell, 1987) found insignificant results 
in her review of five studies on the effectiveness of teaching grammar but called for 
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teachers to instruct grammar as a foundation before teaching composition. Others have 
defended teaching grammar but suggested that better effectiveness would incorporate 
looking for grammar mistakes in pieces of writing (Hartwell, 1987). Whatever the 
context for learning grammar, grammar remains a controversial issue with both sides 
arguing for its lack of importance or evident importance as groundwork for good writing.  
Most of the current need for teaching grammar is due to the perception by 
teachers and college faculty that students today are less competent at writing than those 
of past generations were, and as most colleges and universities acknowledge its 
importance, they stress learning appropriate grammar in their classrooms. Therefore, 
teaching grammar has become a facet of many colleges and universities. Possible reasons 
for this decline in writing skills include that technology such as the Internet and television 
is distracting students from reading more literature, open-door acceptance, declining 
ACT/SAT scores, and more ESL students are causing students with lower abilities than 
those in the past to go to college, and many other possible factors. These perceptions of 
students have lead more people, particularly college faculty, to place a premium on 
learning grammar (Norton & Hansen, 1982). 
Methods of a Good Tutor 
 The methods of a good tutor include acting like a sounding board, asking open- 
ended questions, modeling reader reactions, and deferring to the client. Clark (1985) 
argues that students sometimes just need an audience with whom to talk through their 
papers. Some techniques for being effective listeners include mirroring or summarizing 
ideas, confirming or acknowledging the clients' assessments of their weaknesses, and 
recording or writing down what the client says (Clark, 1985). Clark also believes in 
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asking open-ended questions, so that clients are actively involved in the session. Another 
technique is modeling. Clark advises that the tutor show how he/she would approach a 
problem, demystifying the subject. Finally, Clark strongly recommends that the tutor try 
to see the subject matter from the client's point of view. Students need to feel in control 
of the sessions and reach their own conclusions about the material. With these 
approaches, students seem to grasp language and can use it to communicate their goals 
(Clark, 1985). 
Computer Instruction 
 Already in the mid-1960s, the computer was being hailed as a way to replace 
human tutors. Computers, people thought, could be used to give individualized 
instruction to students on a variety of writing weaknesses. They could correct low-level 
writing exercises and record information for grading purposes, and more than just helping 
grade instruction, computers would never lose interest or patience with students. In fact, 
Lester Goloub of Pennsylvania State University, predicted that composition classes 
would no longer be taught but by computer (Norton & Hansen, 1982). Though 
composition still continues to be taught at many places, computer programs that teach 
writing are becoming easier to use and less expensive to own (Norton & Hansen, 1982). 
Components of Computer Instruction 
Computer systems consist of three parts: hardware, software, and courseware. The 
hardware is the physical objects of the program, the monitor, keyboard, disk drive, 
printer, and mouse. The next component of the system is the software of the program, 
which is the collection of programs that lets the user assess the hardware and storage 
devices inside the computer. Finally, the courseware is the material written by experts 
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that teaches a specific subject matter and is displayed by the software of the system.  
These three components make up computer-assisted instruction (Norton & Hansen, 
1982).  
Methods of Computer Instruction 
Most forms of computer-assisted instruction have the tenet that the user should 
make intelligent responses at frequent intervals. However, Cook of Basic Systems, Inc 
argues that there is no common form of a response and the idea of having the user make 
responses is debatable. Those systems that have learners make responses usually have the 
user be presented with educational material, a response be made by the user, and 
feedback given by the computer program; this plan, Cook argues is the most effective 
form of teaching. However, the plan of presentation can differ or branch out into different 
forms. One example of this is where more knowledgeable users are placed in more users 
are placed in more complex stages of the program A variation of the plan sets learners 
who answer many questions incorrectly in the earlier stages of the plan. Another branch 
of computer teaching programs places all users in the medium difficulty level of the 
program, and as their correct or incorrect answers exceed the critical rate set by each 
program, users are put in into either the high or low difficulty levels of the program 
(Coulson, 1962; WoIz, McKeown, & Kaiser, 1992). 
Effectiveness of Computer Instruction 
 Meta-analyses on computer-assisted instruction have shown that students can 
make significant gains with this instruction (Kulik & Kulik, 1991; Kulik & Kulik, 1987; 
Kulik, Bangert, & Williams, 1983; Azevedo & Bernard, 1995; Cohen & Dacanay, 1992). 
Kulik and Kulik (1991) found in their meta-analysis of 254 studies that effect sizes were 
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larger in published studies rather than unpublished studies and studies in which the 
instruction is rather short. Kulik, et al. (1983) noted in their meta-analysis looking at 
computer-assisted teaching's ability to help high-school students that retention scores, 
though smaller than scores following instruction, were significant. Cohen and Dacanay 
(1992) found similar results, and they observed that computer-based teaching was more 
effective than traditional methods of instruction in their meta-analysis of teaching health- 
care issues. Yet, of all of these analyses, no meta-analysis has shown, by report or from 
related literature, whether computer-assisted instruction is more effective at teaching 
grammar. 
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Chapter III 
Methodology 
Study Pool 
 Based on a meta-analysis of tutoring effectiveness performed on Cohen, Kulik 
and Kulik (1982), data for this study was located using three databases: the U.S. 
Department of Education’s Educational Resource Information Center database (ERIC); 
Academic Search Elite (EBSCO), which provides indexing and abstracts for over 2,550 
journals; and PsycInfo, published by the American Psychological Association.  Only 
journal articles published from 1985 to 2001 were used in this study.  The computer 
search approach used the following search words: grammar, language, tutoring, 
instruction, computer-assisted instruction, computer-assisted tutoring, and computer-
assisted learning.  A total of 13 articles were found using this method (Table 1).  
Bibliographies in articles found in the computer searches were another source of finding 
articles.  One study was located using this approach (Table 1).  Hand searches of major 
journals in education were also performed.  American Educational Research Journal, 
American Journal of Education, Advances in Special Education, Journal of Research on 
Computing in Education, Active Learning in Higher Education, and Intervention in 
School and Clinic were scoured for articles. Another study was found using this search 
(Table 1).   
 For an article to be included in the meta-analysis, the article’s focus needed to be 
on assessing tutoring effectiveness on learning language outside of normal classroom 
instruction. Thus, at least one treatment phase needed to be conducted, and studies need 
to explain this phase, not just give pre and post test scores.  Position papers were not 
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included in the data for this study.  Only articles published in English were selected for 
this study.   Studies with participants of many different populations, such as college 
students and preschool children were included, as were many different kinds of research 
design, e.g., ABAB design and true experiments (Table 1).  With these criteria, the pool 
of studies used in this meta-analysis was 15 studies.   
Instrumentation 
 A coding form was designed for the study based on meta-analyses by Swanson, 
Hoskyn, and Lee (1999) and Orme (1997).  Each article used for analysis was examined 
for its statistical power, reliability of measures, subject selection, control group selection, 
assessment methods, and representativeness of sample.   
Procedures 
 During the initial stages, the author and the assistant extensively pilot-tested the 
coding form, revising for wording and speed of coding, until agreement reached at least 
80 % after which the actual coding began.  Inter-rater reliability was calculated for each 
item on the form from a random sampling of ten articles chosen by the assistant.  The 
formula for measuring agreement between observers was the following: number of times 
two observers agree divided by number of opportunities to agree multiplied by one 
hundred (Shaughnessy & Zechmeister, 1997).  Inter-rater reliability varied from .80 to 
.90, with the mean rate of .85.   
 Data analysis  
 As the quality of articles was the concern of this study, only frequencies and 
percentages were analyzed using Statistical Package for the Social Sciences (SPSS) 
Version 11.0 for Windows 2001.  Study factors, participant characteristics, research 
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types, and statistical procedures were asked on a coding sheet and coded into SPSS. All 
data was entered into SPSS for analysis.   
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Chapter IV 
Results 
The literature base.  
Of the 15 articles (some of which had multiple designs) obtained for this study, 17 
single-subject designs, 5 quasi-experiments, 1 experiment, and 1 meta-analysis were 
analyzed for data for a total of 24 designs.  Of the 15 articles, a variety of research 
designs were represented.  Table 1 summarizes the studies found in the literature base.  A 
cumulative total of 874 participants contributed to the results found the 15 articles.   
Participants 
The number of participants involved in the research designs varied considerably 
from 147 people to 3 people.  In fact, most commonly a varied number of people 
participated in the research.  Sixteen and forty participants ranged were the second most 
common sample size (12.5 percent, respectively, of the total).   Finally, 3, 6, and 12 
participants were the third most common frequency (8.3 percent, respectively, of the 
total).   The number of control group participants also varied from no number being most 
common, ranging from 7 to 147.   
The number of male and female participants was not reported in 19 studies in 24 
designs.  The range in percentages of males in the research studies was 40 to 100 percent 
for three studies, and from 39 to 60 percent for females who participated in the research 
studies.   
The age or grade-level of participants was reported in 20 research studies.  Five 
research studies reported a range of ages for participants; three studies noted a range of 
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grade levels for participants.  Two studies provided the mean grade or grade level of 
participants.  Ten cited undergraduate students as their samples.   
The race or ethnicity of participants was not specified in 12 studies of the 24 
designs.  Five studies used Caucasian-Americans as their samples.  Three studies used 
multiple racial groups as their sample.  Two studies used Asian Americans as their 
participants, and native Japanese speakers and Indians participated in two different 
studies of language.   
Interventions and settings 
Most studies (79.2 percent) used a computer method to teach language to 
participants; 20.8 percent studies used peer-to-peer and individualized tutoring. Ten 
studies completed their treatments in classrooms.  Nine studies did not specify the 
treatment setting.  Four studies were completed in other settings, and one was done in a 
clinic and another setting.   
Statistical procedure 
T-tests and f-tests were most frequently used in the studies, accounting for nearly 
21 percent of the designs.  Single-subject design statistical analysis and ANOVAs and 
student-t-tests combined were performed in 16.7 percent of the studies.  Descriptive 
statistics were the statistical analysis performed in two studies; other studies varied the 
type of statistical analysis used, meta-analysis, chi-square and correlation, correlation and 
f-tests, and qualitative answers.  A power analysis was not conducted in any of the 
studies.   
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Table 1.  
Study Characteristics of 15 Studies that Focus on Learning Grammar via Computer and Human Tutoring 
 
Research 
Groupa 
Year Designb Nc Subject 
Demo- 
graphicsd 
Tutoring 
Typese 
Samplingf Analysisg 
 
Cooledge 
& Wurster 1985 GC  147 S, R/E  IT NA  TT 
Daal & 
Leij  1992 SS  28 S  CT RS  FT 
Stevens,  
Blackhurst,  
& Slaton 1991 SS  5 S, R/E  CT RA  SS 
Ikeda  1999 SS  21 R/E  CT  IG  TT 
Ikeda   1999 D  6 NA  D IG  D 
Shimmamune 
& Jitsumori 1999 G  48 S, R/E  CT V, M  C, FT  
Eberhard 1999 SS  40 R/E  CT V, RA  TT 
Eberhard 1999 SS  40 R/E  CT V, RA  TT 
Eberhard 1999 SS  40 R/E  CT V, RA  FT 
Eberhard 1999 SS  14 R/E  CT V, RA  D 
Yamamoto 
& Miya  1999 SS  3 S, R/E  CT RS  SS 
Yamamoto 
& Miya  1999 SS  3 S, R/E  CT RS  SS 
Johnstone & 
Shanks  2001 GC  24 NA  CT V, RA  FT 
Johnstone & 
Shanks  2001 GC  16 NA  CT V, RA  FT 
Johnstone & 
Shanks  2001 GC  99 NA  CT V, RA  FT 
Johnstone & 
Shanks  2001 G  12 NA  CT V, RA  TT 
Johnstone & 
Shanks  2001 G  12 NA  CT V, RA  TT 
Greenwood,  
et al.  2001 GC  117 R/E  IT IG, RA  CS 
Nelson,  
et al.  1996 GC  14 NA, P  IT RS  TT 
Or-bach &  
Bar-on  1993 SS  20 NA  CT NA  D 
Casella  1988 SS  NA NA  CT, IT RS  D 
Govil &  
Saxena  1997 SS  16 R/E  CT RS  TT 
Schmidt,  
et al. *  1985-6 MA  26* NA  CT LS  ES 
Goldstein  
& Mousetis + 1989 SS  6 NA  IT RS  SS 
 
a Articles are grouped by shared participant pools; * = found by bibliography search; and  + = found by 
journal search.   
b GC = group study with control group; G = group study; SS = single-subject design; D = descriptive study; 
and MA = meta-analysis. 
c NA = not available and * = 26 studies.   
d S = sex; R/E = race/ethnicity is reported; P = preexisting conditions reported;  and NA = not available. 
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e IT = individualized peer tutoring; CT = computer tutoring; and D = descriptive study. 
f NA = not available; RS = randomly selected; RA = randomly assigned; IG = intact groups; V = 
volunteers; M = matching; NA = not available; and LS = literature search.  
g TT = t-tests; FT = f-tests; SS = single-subject analysis; D = qualitative analysis; C = correlation; CS = chi-
square; and ES = effect sizes. 
 
 
Differences between groups 
Five designs included a control group in this study pool, and in each design, the 
control group was noted to simply have received no tutoring without further elaboration.  
In three studies, the experimental condition differed from the control group because the 
control group received no tutoring.  In one other study, the proportion of males to females 
differed between groups, and the control group received no tutoring.  Finally, in a 
separate study, the experimental group had language delays, and the control group 
received no tutoring.   
Sampling procedure 
Nine studies randomly assigned volunteers to conditions; six studies randomly 
selected students from school districts or from within the school.  Intact groups were 
sampled but randomly assigned to treatment in three studies.  Two studies sampled intact 
groups without random assignment.  One study used volunteers as a sample, and the 
meta-analysis used an article search.  Two studies matched participants on a score on a 
test, and two studies matched participants matched on multiple variables.  
Threats to validity 
Subject mortality and practice effects were not mentioned as a weakness in all 24 
studies.  The control group was exposed to the amount of time as the experimental group 
in four studies.  The same person administered treatment for all conditions in 18 studies.  
Regression to the mean was not ruled as a possible explanation in all 24 studies.  No 
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studies used standardized tests to assess treatment effects.  Two studies, however, had 
reliability checks for reliability for experimental or new measures built into their 
computer programs.   
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Chapter V 
 
Discussion 
 
 The purpose of the investigation was to describe the research methodology of a 
pool of studies that use human and computer tutoring to teach grammar.  The intent was 
to provide empirical data about an area of research that has not been closely examined 
yet.  The review was conducted to critically look at the strengths and weaknesses of the 
research and provide some guidelines for future studies.  Fifteen articles were examined 
for threats to statistical conclusion validity, internal validity, construct validity, and 
external validity.  Each article was examined for these threats to validity, and results were 
reported in frequencies and percentages.  These articles were looked at for the quality of 
research and general trends in the field (Orme, 1997).   
Importance of Validity 
 
 Psychologists often think of validity as ability of a test to measure what it purports 
to measure.  However, validity can also be applied to treatments.  Researchers often 
construct their studies to capitalize on either internal or external validity.  Internal validity 
and statistical conclusion validity are very similar in type.  While to increase internal 
validity involves looking for constant sources of error, statistical conclusion validity 
examines random opportunities that increase error.  External validity and construct 
validity are also directly connected and hard to differentiate.  Both focus on the ability to 
generalize a study’s findings to other populations.  Therefore, researchers often need to 
choose to focus on either making their studies free from error or increasing the ability to 
generalize their studies’ findings (Orme, 1997).   
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Research question 1 
 
 Research question one looked at the quality of research in human and computer 
tutoring in grammar in terms of statistical conclusion validity.  According to Cook and 
Campell (1979; cited in Orme, 1997), many studies lack convincing statistical conclusion 
validity, and the study pool was not an exception.  No study examined performed a 
statistical power analysis of their results.  While statistical power analyses are not 
appropriate for single-subject research designs, power analyses should be performed on 
group studies to determine the effectiveness of the tutoring methods.  Statistical power 
may be improved by increasing the sample pool of a study, using a lesser alpha of .10 
rather than .05, or performing one-tailed instead of two-tailed tests (Janda, 1998).  Only 
two studies reported the reliability of their measures.   Reliability is assessed by the 
ability to measure a construct as precisely as possible (Clark & Watson, 1995).  However, 
some confusion exists over acceptable standards of coefficient alpha levels.  While 
Nunnally (1978; cited in Clark & Watson, 1995) states that .80 and .90 are acceptable for 
basic and applied research, respectively, some researchers believe that coefficient alphas 
of .60 and .70 are adequate (Dekovic, Janssens, & Gerris, 1991; Holden, Fekken, & 
Cotton, 1991; cited in Clark & Watson, 1995).  However, most psychometricians believe 
that measures need to homogeneous or unidimensional in development (Clark & Watson, 
1995).  Therefore, studies need to assess their treatment methods with properly developed 
measures.   
 24 
                           
Research question 2 
 
 Research question two looked at the quality of research in human and computer 
tutoring in grammar in terms of internal validity. Nine studies randomly assigned 
volunteers to conditions, with one true experiment, and in three studies, intact groups 
were randomly assigned.  Random selection in school districts and schools was the 
second most common sampling procedure.  A majority of these studies did report the 
sampling procedure used; however, most of these studies were single-subject research 
designs, which limits the generalization of these findings.  In three studies, the 
experimental group differed significantly from the control group limiting the internal 
validity of the studies.  More experiments that randomly assign participants to 
experimental or control conditions are needed to identify the effectiveness of human and 
computer tutoring on learning grammar.   
Research question 3 
 
 Research question three looked at the quality of research in human and computer 
tutoring in grammar in terms of construct validity. Only one experiment was located for 
this review; mostly commonly single-subject designs were used followed by quasi-
experiments.  Construct validity is based in discovering how facets of a construct relate to 
a theory, discovering ways to measure to the hypothetical facets of a theory, and 
empirically testing the facets of a theory (Cronbach & Meehl, 1955; cited in Clark & 
Watson, 1995).  Therefore, studies need be able to identify cause and effect relationships 
to rule out nonsensical interrelations to a theory (Clark & Watson, 1995).  More 
experiments need to be performed, so that researchers can identify and remediate 
problems learning grammar with tutoring.   
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Research question 4 
 
Research question four looked at the quality of research in human and computer 
tutoring in grammar in terms of external validity. The age of participants was reported in 
almost all of the studies examined.  Likewise, all studies noted the method used.  
However, the number of males and females, race or ethnicity, and setting of intervention 
was not well reported in the studies.  This information is important for generalizing 
studies’ findings to other students.  More studies with the number of males and females, 
the ethnicity of the participants, and the setting of the treatment need to be performed to 
generalize the effects of human and computer tutoring in grammar.    
Limitations 
 Many studies examined were single-subject research designs, and therefore, an 
analysis of statistical power could not be obtained.  Without statistical power, effect sizes 
cannot be reported to ascertain the effectiveness of tutoring in many articles.   
 Likewise, bias may have ensued from the coding of articles.  While the author and 
her research assistant worded the coding form for objectivity and pilot-tested the coding 
form together, some bias may have been introduced to the study.   
 Finally, some articles that may have fit the requirements for the study pool may 
have been missed.  The study was limited to the key words, search engines, and journals 
used.  The small number of articles included in this study pool also limited this study; 
therefore, more research with a larger study pool is planned.   
Summary and Recommendations 
 This was the first step in a meta-analysis looking at the quality of research 
investigating if students learn grammar more effectively with human or computer 
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tutoring.  As such, the threats to statistical conclusion validity, internal validity, construct 
validity, and external validity were examined.  This study looked at fifteen articles for 
their quality of methodology; however, more articles need to be found to look more depth 
at this issue.  Another study that focuses on obtaining effect sizes to learn about treatment 
effectiveness should be performed.    
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Appendix A 
Coding Sheet 
Article Information 
1. Author or first couple of 
authors___________________________________________________________ 
Type of Research Design 
___Survey 
___Single Subject Design 
___Correlation 
___Experiment (random assignment of participants or groups to conditions) 
___Quasi-Experiment (no random assignment of groups or participants to conditions) 
___ Other (please specify)_______________________________________________________________ 
Number of Subjects/Participants (n) control__________________________ 
(n) experimental__________________________________________ 
Sex of Participants (Circle one and note numbers and percentages if given or can be calculated) 
Male __________ or Female___________ 
Age of Subjects/Participants (years and months and range) 
_____________ 
The race or ethnicity of Subjects/Participants (may check more than one) 
Caucasian_______ 
African American_______ 
Asian American________ 
Hispanic American________ 
Other race (please specify)_________________________________ 
Where the treatment was performed 
Classrooms_______ 
Homes_________ 
Clinic________ 
Other (please specify)_________ 
Method used   (may check more than one) 
___ Computer 
___ Individualized tutoring (a tutor helping another person) 
___ Peer to peer (students teaching each other) 
___ Other (please specify)____________________________________________________ 
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Type of Statistical Analysis (may check more than one) 
___No statistical analysis 
___Descriptive (frequencies, percentages, central tendency, and measures of variability, e.g., standard 
deviations and ranges) 
___Chi-square 
___Correlation 
___Independent and dependent (uncorrelated or correlated) t-test, (shown by t-scores, e.g., t= 2.89) 
___ f-tests (ANOVA, MANOVA, and MANCOVA shown by f-scores, e.g., f= 9.69) 
___Part/Partial correlation 
___Multiple regression 
___Post-hoc multiple comparisons (i.e., Turkey, Newman-Keuls, Scheffe) 
___Meta-analysis 
___Single subject design (ABAB) 
___Single subject design (multiple baselines) 
___Single subject design (changing conditions) 
___Other nonparametric 
___Other (specify)______________________________________________________________________ 
Power Analysis  
Was a power analysis completed for the study? Circle one Y  or   N   
If yes, report the number_____________ 
Sample Information 
Check ways in which the experimental condition differs from the control group 
___Sample size (i.e., ten in one group, three in other group) 
___Proportion of males to females (e.g., three males vs. four females) 
___Age (preschoolers vs. fifth-graders) 
___Socioeconomic status (i.e., low income vs. middle class) 
___Ethnicity (e.g., African Americans vs. Latinos, Dutch teens vs. American teens) 
___Intelligence (e.g., learning disabled vs. non-learning disabled, preschoolers vs. fifth-graders) 
___Person(s) administering tutoring  
___Control group received no tutoring  
___Setting (e.g., different classrooms, cities) 
___Other (specify)______________________________________________________________________ 
Sampling Procedure 
___Randomly selected from school district (includes whole schools or individuals from different schools), 
or randomly selected from within schools (includes classes, e.g., social science) 
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___Randomly assigned to instruction or help 
___Stratified sampling (subgroups are selected and randomly assigned to conditions) 
___Stratified sampling without random assignment to conditions 
___Intact groups sampled but randomly assigned to treatment 
___Intact groups sampled without random assignment 
___Volunteers were used as a sample 
___Other information (specify)_________________________________________________ 
___No information given 
If groups were matched (please check ways they were) 
__Age 
__Sex 
__Disability 
__Location (classrooms, cities) 
__SES 
__Score on a test 
__Age 
__Other (please specify)_____________________________ 
Other sampling questions 
Was subject mortality mentioned as a weakness of this study?  
Circle one.  Y    or    N 
Were practice effects mentioned as a weakness of this study?  
Circle one.  Y    or    N 
Was the control group exposed to the same amount of time as the experimental group was in treatment?   
Circle one.  Y    or    N 
Was the same person administering treatment for all conditions except for the control group? 
Circle one.  Y    or    N 
Was regression to the mean or statistical regression ruled out as an alternative explanation in the 
discussion?   
Circle one.  Y    or    N 
Other questions 
Does the study use standardized or established tests, such as Stanford-Binet, to assess treatment effects? 
Specify Test used________________________________________________________ 
Were test scores provided?  If yes, what is the range of scores received for control? __________________ 
What is the range of test scores for the experimental group? _____________________________________ 
 Did the study have reliability coefficients for experimental or new measures?   
Circle one.  Y    or    N 
If yes, please specify reliability measure___________________________________________________
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Appendix B 
Bibliography of Reviewed Articles 
Casella, V.  (1988).  Computers in the curriculum workshop: Computers and tutors.  
Instructor, 97, 103-8.   
Cooledge, N., & Wurster, S. (1985).  Intergenerational tutoring and student achievement.  
The Reading Teacher, 39, 343-346.   
Eberhard, K. M. (1999). The accessibility of conceptual number to the processes of 
subject-verb agreement in English. Journal of Memory and Language, 41, 560-
578. 
Goldstein, H., & Mousetis, L. (1989).  Generalized Language Learning by Children with 
Severe Mental Retardation: Effects of Peers' Expressive Modeling.  Journal of 
Applied Behavior Analysis, 22, 245-260.   
Govil, R., & Saxena, M. (1997).  PRABODH: An intelligent tutor for teaching language 
skills to young.  Journal of Computing in Childhood Education, 8 (1), 23-38.   
Greenwood, C., Arreaga-Mayer, C., Utley, C., Gavin, K., & Terry, B.  (2001).  
ClassWide peer tutoring learning management system: Applications with 
elementary-level English language learners.  Remedial and Special Education, 22, 
34-47.   
Johnstone, T., & Shanks, D.  (2001).  Abstractionist and processing accounts of implicit 
learning.  Cognitive Psychology, 42, 61-112.   
Ikeda, N.  (1999).  Language learning strategies with sound-hints in computer-based drill.  
Journal of Computer Assisted Learning, 15, 312-322.   
Nelson, K., & Camarata, S., Welsh, J., Butovsky, L., & Camarata, M. (1996).  Effects of 
imitative and conversational recasting treatment on the acquisition of grammar in 
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children with specific language impairment and younger language-normal 
children.  Journal of Speech & Hearing Research, 39, 850-60.   
Or-Bach, R., & Bar-On, E. (1993).  “TALK” ing about evaluation.  Journal of Artificial 
Intelligence in Education, 4 (2-3), 227-243.   
Schmidt, M., Weinstein, T., Niemic, R., & Walberg, H. (1985-86).  Computer-assisted 
instruction with expecational children.  Journal of Special Education, 19, 493-
500.   
Shimmamune, S., & Jitsumori, M. (1999).  Effects of grammar instruction and fluency 
training on the learning of the and a by native speakers of Japanese.  The Analysis 
of Verbal Behavior, 16, 3-16.   
 
Stevens, K., Blackhurst, E., & Slaton, D. B. (1991).  Teaching memorized spelling with a 
microcomputer: Time delay and computer-assisted instruction.  Journal of 
Applied Behavior Analysis, 24, 153-160.   
Van Daal, V., & Van der Leij, A. (1992).  Computer-based reading and spelling practice 
for children with learning disabilities.  Journal of Learning Disabilities, 25, 186-
195.   
Yamamoto, J., & Miya, T. (1999).  Acquisition and transfer of sentence construction in 
autistic students: Analysis of computer-based teaching.  Research in 
Developmental Disabilities, 20, 355-377.   
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